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A High-efficiency Data Transmission Method Based on SRIO
in FPGA+DSP Heterogeneous Video Processing System
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(Beijing Key Laboratory of Digital Media » School o f Computer Science and Engineering , Beihang University , Beijing 100191)

Abstract  Data transmission is a critical part of an embedded video system for its real-time
processing ability. With the development of digital video processing applications, in order to alleviate
the requirement of large amounts of data transmission (take multi-channel, high-definition video
for example) , multi-processor technique will become more popular in the future. In this paper,
we proposed a novel high-efficiency data transmission method based on Serial Rapid I/O (SRIO)
for FPGA+DSP video processing system. Considering the heterogeneous processor structure and
video data format, we made FPGA as a core unit of transmission and DSP as for processing.
Specially, we reorganized the video transmission sequence after separating the three components of
video data and applied a lightweight SRIO streaming write transaction (SWRITE) which has
minimal header overhead to increase data throughput. To reduce the DSP transmission time, the
video data was directly stored in the predefined DSP storage unit and a simple DOORBELL
transaction was used as a notification message. The experimental results show that our method
can save lots of FPGA resources, and at the same time the transmission rate can achieve 81% of

the SRIO theoretical value, which overcomes most of existing methods.
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Sk (Cb/Cr 4y i Aw A% 1 F1AT I B8 1 5 3K A5.
T 4 DSP (R WA Ak B AR A A S AL A4
W RS, R B FPGA k% NREAD 3235 K #
X B DSP 4k # 5 (4 90 50 £k 8% . DSP X @ X
NREAD 3 3K #F 47 132 i i B AT, 32 0w 7 3 # %) DSP
JE 37 WA 20 s W] A KRR BE /s DSP 75 A% iy b i
B F ] 5 92 5 T4 L (145 DSP AT L& 1 T 0040 Ak 3
TAE. HARfud #& 5 SWRITE 55 55 28 o1, B Oy 454>

NREAD 5 45 40, i B 45 o i ik A5 B L 0040 50305 F5¢
TG K3k . R KR BE 5 SRIO 5 S 5505, &
M8 SWRITE 3 55 189 848 0 %0 43 75 X LA S 77k
HEmgE T 2L ¥ 720 Bytes 1Y BHE R4y R 3 A4
NREAD 4, 5543, /% 4 240 Bytes , £ 77 fitf # hik- 7T L) fy
Wi bk Y 53 B B AT I RS i TR AR L 3 A
B AE it b hk 3% 210 5360 -5 Ch(E Cr) %46 2k H
P~ NREAD 38554 % 3% I 0 WA 5086 0 9
RO AC B2 43 53]y 184 Bytes 1 176 Bytes , f7-fiff b 1l
HH TS 1 Ak L Cb/Cr 43 5 il & & FAT I 78 & 1T 55
K.

WAL Tl S DSP i B4 A7 fifh 5 IT 2 A% i LI
WA o — B Z AL W 10 FroR. e L DSP b
Bl A4 oT 5 SWRITE fil NREAD =5 55 1) 77
fitt bk 1550 R T P Al g 45 b kb T E SR D AR TR L
T LA SWRITE 55 A 4 #4717 Ui ). FPGA &%
A4~ SWRITE =555 40 v 4 4l 1) B8 4 1 45 0 7 5
A DSP (1 W55 5% v X e i) 3% 22 47 it 45 8] hy 55 B0 05
& SRIO A iy ik #2 0v7 fiff F &5 28 far SWRITE 55 55 44.
PR 7E 25 6 25 8 R 45 001 3 82 AR st R R A0 A7 3
RS L

(1) TxFifo HE LT L(Line) HE51 , 547
PR 720 AT Y.360 FA7 Ch(al Cr) Bods I 7 HE 1 5

(2) B4~ SWRITE = 55t i 8ot H e & —Fb
Gyt (R Y/Ch/Cr il —F0) 8Os A7 it b kAR K 3%
Sy

(3) 7E DSP #5328 wfr X rf 85 4 4 90 531 i F
(Frame) f7-fiff » B WOECHE 1 [F] — 43 i 3% 2 A7 A o 4
&y B T DSP 58 800 45 Ak B

FPGA DSPAMTA7fif 7%
A PR X
L{«|«|-|L wa (720><YS768)

[ Y/Cb/dr ] ]
[Cb/Cr(360B)Y(720B)]) t?§§§8§§§§§§
el X RIEGIX

v SRIOE %
(7205768 \N Ty {LIL{=]-]-|L
gg;ggégggg; [Y (720B)[Cb/Cr(360B)]

B 10 SRIO %4k 77 i B ot /s 2

3.3 REHE SRIO tfi 7 ELH
A SCAE A% i IR AR R A o A R A f T SWRITE
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NREAD Fl DOORBELL ix 3 f SRIO 2 %, H
DOORBELL =55 {3k & % vh Wi {5 5, 454 A8 %t
MESSAGE ¥ 2y fii i, [F] 0, fiff J 32 58 5 45 i 5
RAM (Random Access Memory) fij B f) FIFO
(First In First Out) £ 1t AF — 2 A8 B L B AR
TR 2B, I BT T FPGA %% U8 &7 .
AR S RN T .

(1) 7E M B E 4%  FPGA 5 A DSP i #& s
FPGA 152k 3 3l e v« 45 A5 550 46 i 1) 50 400 Ao
Bt SWRITE & % 5 A DSP X i i DDR3 77 fifs
DX, SR A IE P A U ) (9 1E B 1 . B0 7 5 DDR3 17
fitg X}, DSP A5 %) 2% A7 il X i A7 82 4E. 24 FPGA
55 —mi%dE 2 )5 . &% —1 DOORBELL =5 , i
1 DSP A] DLt i wi Rk Hi #E 47 40 21 R UE FPGA 5
DSP Z AR 2. S T AR UE DSP |- ih B 1) % 22 4
f£ DSP F 3 T 8 WIZZ oh X, AT LLAIE 38 X6 K040 i
T Ab 3.

(2) e E R 1 DSP 5 A FPGA iyt fE .
B4 DSP 4 # 58 — WU 2 )5 & 3% DOORBELL
F 5558 M FPGA W] LA A7 8046 52 . FPGA #2131
ZRBETZ )G AE R 3 8 & &, % DSP 4b# 5
(L A 4 s 8 3E NREAD 3 45 32 A FPGA 1
RxFifo 847 . 1 52 PR iz 47 18 A2 v, O £ B B0R 4%
e J5 A A 2 22 M 0 T 4E 5 FPGA S RxFifo 42
FEAZS  [a] o 2 e IORCHIE R A i . Ty i rp T R 4
ARSI T 2 Sy 25 Wit /R, B 40 ms SR AR — 1.
BAE SE B R A o R o o it 25 32 BB Sk R AR R
() 52 A 3 S WAL T 7 26 i 25 R T B Lk S 3 I 2 )
L, HLE FE DSP kb B 58 B WUECHE J5 1 FPGA & %
DOORBELL, fiff 3 i 17 352 #2 /. 78 38 09 i 72
FPGA R4 B & W) RxFifo B, 78 & iR &
PLEE I 325 Ty R i, A2 0 5 i O sk A7 44 L i
# RxFifo 1§ Prog_empty {55 & 2000 Bytes, B 24
RxFifo i $ 45/ F 2000 Bytes B, #E 47 35245 1
A BEATE BAE. AR BRI L R AR S
FEAE AR UL B AL AT A AT SR AE SE A O T AR IE
B A 1) s ) PN SR BE FH Y TxFifo 98 of XA st 7
LT TxFifo W KAA.

HAREE G R

(1) SWRITE 2 4 1) fih & « b1 F 90402 LA AT
PN HEAT SR AR I A B B TxFifo (9, UL, S % 3F 17
BOHR 25 R 1 528 8 M, 24 TxFifo 8k A > F — 17
(720 7 Y360 47 Cb 8% Cr) H UL I A 1215k
BF A & R HdE . B GE 5 SWRITE 555 58— K5

B AE.

(2) DOORBELL 2 % [t it % . 7 FPGA [] DSP
R IRBIHR T o 2558 B — WUBCHE 1) 1% i L e A
SR i, BI AT 33 % 3% DOORBELL = 45 58 %1 DSP
Ab FHAZ ORI B Y HTWUECHE s 7E FPGA M DSP 32 UL
Pt A v, 2 DSP Ab B 58 P AL AR B H B Rk 2%
DOORBELL 55453 1 FPGA 3 HUEE — i gk 3.

(3) NREAD 2 55 (1 fiih % . DL FPGA iy $2 Ui 2%
X RxFifo o 48 & 1 DSP % 3% %4 FPGA 11y
DOORBELL =% H fitt % 251 » 24 RxFifo 5 £ F
— AT 4 23 ) BP AT 40 40 NREAD 55 45 5% i — 17
B 1) S

THNE 3 P55 KR AR S S ek R B A R
NREAD,DOORBELL I SWRITE 4. 4 NREAD
H 455 Kk 5 DSP ) SRIO B 242 11 JF 4 28 20 )
BHE A, e 07 BSCHE B B K, B R G R R L
B RLTF 4G N BHE 2 41 2L, W i NREAD
DOORBELL =545 i ] &% Jil 9170 . [t NREAD %
AR 9 B v s DSP 3] DOORBELL 555 5 fif 4
PUSTMTAEig X T G A4S A BT A L I ik DOORBELL
e m T SWRITE 355,

Xinlinx 23 @ 1) SRIO 1P #% #{lt IREQ.IRESP,
TREQ.TRESP 4 />3 . i F A ¢ )7 % FPGA 7
e b P v R R Ry A% A B 1Y kS B 1T DSP
A S i 17 9 35 422 IORN & 3% AT 7 1) DOORBELL {5
5 H TREQ 5 TRESP i 1 5% 3 AH X i 5. UL,
et it B B 32 AR i FPGA 3 i) IREQ
5 IRESP iAo H. Hop, TIREQ #EHe80ky — ik g5
55 B TF U 7 53 2H 23 R Hod 43 5 IRESP A% 8k 1 3¢
T2 05 NREAD £ e 5 550456 40, T T80 K5 5% a7 > 48 B
BT T A A 2.

3.3.1 AR IREQ) BT

R v i SR LA & DL 4 #8143 : CON(Con-
troller) . TIK (Tickler) .IGEN(IREQ Generator) fl
TxFifo. H i, CON J&# 4~ IREQ 15 S iy # .0 45 1l
43 s & —K SRIO K 2 55 A0 18 5 B sk il
JE T AR B A AT B R 3% B DA R 2 VR 4
58 . CON Wi ¥ TxFifo R, il TIK 58 B E 4
% s TIK 17 58 AR 9 800 41 28 A 7 AR Sdis
3R A5 B R4 3k 5 B %% 2] IGEN, I 5 IGEN
REFF1m CON i3t IGEN i 37 5 1P #% 1Y IREQ
Ui 171 Pp [ 4 2H 2L 1) B B £ AR 2 TP A%, 56 %
AR50 H A B 4 4 K 15 BRI B 15 8 IGEN 9 423k
5ROk A TIK, i {5 BT KL E# R TxFifo ot



1126 it =2

Hl

£l 2015 4

E2

W TIK f% 3 B % s TxFifo J& &k 3% B4 92 vf L 31
SRIO H F 27 IREQ #E e 25t an [&] 11 i A0 4
BRI %4 TxFifo 1 IGEN, i 4 i IGEN %%
) TP # 1 IREQ ¥ [T 3 5 5% 1 & 1.

CON TIK SRIO
. IP#%
SRIOH#7 | ~

B 11

CON J& FPGA it SRIO iR (1 &
& FPGA £ SRIO il B B Uk 1%L o 8 CON
BRI 2R 55 55 R S P58 B SRIO 3 6 45 1 T4, a0
12 s RSP A 6 Aok 2 INIT (Initial) |
RDY (Ready) ., SW (SWRITE) . DB(DOORBELL) .
NR(NREAD) il SEND R Z.

(D INIT RE RSV 5 RS Y SRIO
T ) R AL L G 98 A RDY AR 75 I 4k 2 25 1

(2) RDY R & 27 SRIO 85 6 1F %, 24 & 3% 3%
SRR I H TP B3k 45 i JE A B K 2% 0 SRR A
#r SRIO B s 55 WIHE A INIT 4RZS

(3)NR.DB F1 SW Ak &5 43 %] J& & %5 NREAD
# % .DOORBELL % % fl SWRITE & %k %, &
Tl =g 55 o S AH AV H AR 5515 8 24 TP IR S
RAEHEE A SEND R A, 65 W 2575, # SRIO 85 1%
S B R WA RDY IR 5

(4) SEND AR 25 & SRIO ik # & & % R &,
CON BEHUK 2 207 1) B4l 15 5 12 e 45 TIK #idh,
A% TIK BHIF A H A 0 63k 5 B IF kK ik
SRIO %44, 24 TIK 58 BB S #E A RDY AR
A Gk S S 1 7 B B S g b e D g
A RDY k7.

SRIO i/ 127 IREQ B8 45 #7R &

B 12 CON Sigein sk 4 55 PR S LR &

3.3.2 i uEm e (IRESP) ¥ it
SRIO H /7 # F iy IRESP # He 5 % 47 57 42 1k

I AT DSP &35 1) NREAD i 7 5 55 6 804, %
f345 THAN (IRESP Handler) fil RxFifo ¥ %54y,
THAN 17 5% 42 S M fif Bt B0 42 - RxFifo J2& 42 W 8
gz o A THAN H2 050 ff% B 54 T 4E B THAN 23k
55 i AT AR A LR ] 58 1. a8l 13 . THAN IR
BHLRALHE 3 MIREINIT.RDY fl RECV R,

(1) INIT AR B W IR A o8 451 SRIO ##
T B % FE AT R | ST ) 24 SRIO % % 57 i )
Ja A RDY ARAS 7 W 455

(2) RDY R A R Y51 ITHAN B AL F 55 16
ARZS AT LA FE W 97 55 55, 224wl iy g 55 3ok I, i A
RECV RZ 24 SRIO % # Wy FF- i) i A INTT R3S

(3) RECV R F/R Y IE7EH L TP #% IRESP
Uiy 8 15 S, [ 58 )8 M) RxFifo 5 A#:1E, 2%
PR 52 BB 1E A RDY R ZS . 24 SRIO 4 4 ik 11
BF A INTT ARZS 15 W 4h S48l 4k 7 RECV

.
CzO=0
N

13 THAN #EHe 5 i Bk S PR &

4 LWHR
4.1 SLIGINES
AR SCATAL R ZR e ] TT 23 m) Y TMS320C6678
DSP s i )¢ XILINX 24 | ) XC5VSX50T FPGA
AR Ho, TMS320C6678 4 8 A4~ TMS320C66x DSP
¥ B TAESI % R 1. 0GHz 5% 1. 25 GHz, H SRIO
F 11 AT JC BB T O 3 B P 3 AR, L T
A& PE TAETE 1. 25 Gbps. 2. 5 Gbps, 3. 125 Gbps I
5Gbps 4 Fil g AL F D3 XC5VSX50T ik A 4 &
12 /> GTP H: 47 MU & #% . 288 4~ DSPASE fiff {4 %
He 8160 4~ Slices.4752Kb BlockRAM #1 6 4~ CMT
I 4o 4 B AR B @),

A, &gk i Xilink 24 @) 42 {1 1) LogiCORE
IP Serial RapidIO v5. 6 B A SRIO IP %, 1.2k 1P
1% X4 Virtexd | Virtex5 il Spartan6 45 & %] FPGA,
HAFELIT 3 NI Resi . B 5L 2B 2 o

@ Texas Instruments Incorporated. TMS320C6678 Multicore
Fixed and Floating-Point Digital Signal Processor. http://
www. ti. com, 2010

@ Xilinx Incorporated. Virtex-5 FPGA User Guide. http://
www. xilinx. com, 2012
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DA R S Wy 32 AR e, Sy O 1 T P AT # 4L DL
3 AR A 1 8 RIO_WRAPPER #3 H1. tt 5f,
RIO_WRAPPER £ if #2 41t T RocketIO 255 | B}
Bl S0 RN B AE A A PR, O RGeS T A A S
R BR A 1k T b, R e B 1 A 2 S R0 S
SRIFO 1% iy 3 22 , A% SO F SCHRL19 J BT 4 07 1 ) &%
GEHEATREARA B F 2 2% 1 55 R 58 R PCB it
A FPGA+ DSP 54 #5 kb # 2 46 52 9 1 i 1#] 14
JT7R.

& 14 FPGA+DSP 544 4045 4b 30 2 45 sy

4.2 SRIO 1% % i 2 Uik

ALK SRIO G4 3 A B O 1. 25 Gbps &
. i1 F SRIO Sk ¥ 2 R F 8b/10b 4@ fi% . [H I
SRIO & 4 Bt 7 98 4 1 Gbps. B T4 3CH2 15 19 T
% SWRITE 24 \NREAD % % #8 & 1 FPGA &
EHY R TE FPGA i 5 % 4% BR A F 35 55 8 S
W 53 05k 52 IREQ i 1 A7 3 s Wik s o — O T
HH T i ok b i B AT R A R B[R
B8] TF 45 » PR SRIO 52 B % 3l A8 B BB (B 2 A —
TEZE R .

T FIRFEE K E L E X FPGA+DSP 544 #1
WAL B R S8 A SO L FPGA 3@ i SWRITE
F155 5 NREAD = % 325 DSP s DDR3 7 1iff 4% 1
AL IR FPGA B8 48 A A% &0 47 ik, 732
FNOE A 2 0 rp R i B A B N BB E T AR S
S A T A AR S e D AR SC7 2 SRIO 4
PR 1 5 B OB B R il K A 1s IR
DDR3 frfifid 5 A S K 215 3] FPGA [s] DSP
RAILFAE Y A DUl T R A 1s B[] ) FPGA
W B A ) 15 3] FPGA 32 DSP i1 3 .

(1) SWRITE 2 5 3 R il ik

SR A SC 3 FPGA 5 SRIO %k 3% %, 18
—FPBR IR ) FPGA AN ] W7 k3% o 18145 50040 )
DSP (%) DDR3 f¢fifi s . Rk 45 ) 538 i CCS TR
S DSP fjj H 4 3 i DDR3 f£f N 45 FE TR AL F A

w5 AR K Z s K R E FPGA (19 SRIO
Rk AR

ASCX SWRITE 2545 #E 17003 , K2 & DDR3 £
E NS RIS AN AF 4 3 18 B0 B 1E A G
OB R A K 880 Mb, Bl FPGA ]
DSP ji it SRIO & 3% # %k 880 Mbps , ik 21| 4% 4y 14
RIIEE Y 86 %0 . SRIO 5 i KK K W3 2 Fion.

* 2 SRIO B#EZMiXE

WH BdRK/N/Mb fEHEEE /s G/ Mbps
1 873 1 873
2 885 1 885
881 1 881
(2) NREAD 35 45 # R 32,

SR AR SC Uk FPGA diad SRIO 32t DDR3
(RS SR E B 1 E —FPEF R Y L FPGA [n] DSP %
41 %k NREAD #55K 9145, 7 FPGA 3 #15t NREAD
M) 7 2 55 o Az i A0 1) 45 4l I A 1 O S il B i e
%04 il i ChipScope T H ¢ FPGA fjj H 4% i A
B TE T R A A B B A B i AR SO - 4 35
A 829 Mbps ., ik 3 1 i 3 5 P (E 19 8120 . 5K
i IE 0k, SRIO 32l A% 403 3 Fiow.

&£ 3 SRIO EFEERMRK R

88 Bl KA /Mb - fRREE/s fRHTEE/ Mbps
1 833 1 833
2 815 1 815
3 838 1 838

(3) I

AT X SRIO /Y 32 3 % 5 3 £ DL K& SRIO
F 55 3 J7 DR A SC 7 i 5 HA SRR Oy vk 34T X6
EL 3 #T

4 ARSI S HoAl Sk U7 A SRIO 25
Ry T AR R A, SCHRES ] Sy SR AT el 8 1k
(1915 55 7 ¥ . % Fl SRIO (1% 1. 25 Gbps B TAERE L,
HY T 0 SR X A B 7 s AT Ak, L R B 8
fiK, HBBIA B IS H Y0/ 25 %0 2247 SCilk[9 13d i 78
FPGA it R 1 50 Fe A7 Al 25 46) O I 0 A0 880008 A% i i 1
PERY [ ET, 78 DSP sty W T 04 $2 U 1) 77 6 20
JG, M3 SRIO T AEFE 3.125 Gbps ) TAERE TR,
&4 4%k 2320 Mbps, 29 &7 B A 58 19 74%. M
F 2 prl LA Y SRIO [FIAE TAETE 1. 25 Gbps #5
I A AR 2 R B Sk (8 ] Uy
s AT LR #] 829 Mbps DL b B F3CHERL9 107 ik TAE
1E 3. 125 Gbps 5 A UR A B3 A5 X SRIO #1352
B AL R T R L A SOl B A B A



1128 it = Ml 2 Eird 2015 4
F 4 SRIO fEHREMITEL T
SRIOH# % /Mbps SRIO G4k #/% SRIO j## %/ Mbps  SRIO &k %/ % SRIO 5 452 )
NREAD.NWRITE, DOORBELL.,
o dif 3 . N s 25 7 25
SCHRL8 7715 (1. 25 Gbps) 258 5 257 25 MAINTENCE
SCHRT9T75 5 (3. 125 Gbps) 2320 74 — — NWRITE_R, DOORBELL
APk (1. 25 Gbps) 880 86 829 81 NREAD, SWRITE, DOORBELL

1 SRIO fiff fl /Y 3+ 55 28 81 J7 1 . SCwk (8 12k M
NREAD . NWRITE,DOORBELL 5 MAINTENCE
4 Bl SRIO H55 WAL Z T —FhF 55 2 BT B
NE I AN NWRITE = 55 76 IREQ i iy 2 42 il
18 B {5 %5, 1M 4 SC R I 9 SWRITE 45 M I
NWRITE J /> 1 %088 £ 9 55 28 80 500 (0 9 5 4T
AT RE AT AL 1 T B 4 MG S B AR
il 14 FhfE 5 B AT, b — s R B B R AR A R
JE. B TGO TR e R & FPGA 1] DSP 5 4
W0 SRIO A A8 352 A0 56 1 =5 55, (H 2 ol F i
NWRITE_R 4 W 7 5 8 5 A R 52 2.
4.3 FPGA HiE G AR

AR FPGA A A A% iy 9 A% 0 428 o i L DL 58
5 b A7 100 A 2 A TR A AT v 201 i 1) T 48
Z—. % FPGA fj Slice Registers, Look Up Table
(LUT) il Block RAM/FIFO % 3 fr % I 46 . B %
it T FPGA 5 DSP Ja] 504 1 5 [\ 45 i
DSP H W7 vk Bt 23 52 i 4% i 803 3 22 19 o I8 U8
234 FPGA 5 DSP [a] 9 52 H.10 [ . 4F & DSP 1
Zh i SUE IS o DA T A AR B804 A% i AL BRALCR  36 5 AR
S5 HAb T 2 AE FPGA BE5 B R XS L&,
5 T8 3 v W UCCBON A% i 280 W s e SCTE R oA
— AT TR E R gt

% 5 FPGA ZFiEXftt F*

BN SCHRLIL] )5 % ATy
Bom MR/ % B R/ % B R/ %
Numberof —g,,7 5 9034 27 8306 25
Slice Registers
Number of . _
Slee LUTs 8892 27 8890 27 8372 25
Number of
Block RAM/ 91 68 Sh% RAM 10 7
FIFO
DSP 1 7
o 5 5 2
/W - ’

H 2 5 AT, 5 B 7 i R SCER (11 )5 ¥ A
AR SCHR H B AAAAE i T i % FPGA  Slice Registers
ALUT (&5 40 fEAEAE 5 I8 05 10 . i T H 4% 7 %
JETE FPGA PR 5E ORI R 48 B 23 18 3 19 65 9F » ik
T35 AR E W FPGA K 2% %5 Block RAM/

FIFO, i 45 3¢ 77 Yi f6 FPGA b ¥ g8 - W LIATh
BN % AF T A% S A0 000 B W L LA 1Y A A 2 A O A
DSP 4B 2% S8, P AR SC Oy ik AH B L 4 O IR E
FPGA 171 %2 U5 i I B A 7 B sk 205 A B S
BRLLL I 5 A SO 36 T A RAM, 38/ 77 fifh 3¢
P55 A0 [l i B AR 1 BB R B AR . 72 5 DSP
f A8 B 77 1T SCERC 1175 33 ik DSP Hp 7 7 =X ] 25
FPGA 5 DSP Z [a] /) %5 8% 1% % i #2 . 78 FPGA |1
DSP Ji%k 1 iUl as 5 56 BUS » A% 55 1 3k b Il
H DSP i 47 % 4ig 4 21, 24 DSP AR 358 1/4 Wi 54
I, 1 FPGA R 3655 2 Yk P ki 20 DSP & 3% &b 3 5
f 1/4 Wi . DA St 2 DSP O 58 38 Y 1 i 4k
S B0 K 14 2 FPGA F5 5 4 Y b b . ot o7 i
FPGA ik 540 1 Wik 3L 55 28 5 Wk b s 1 B
F2 07 b FPGA JETE4G I 2] DSP A7 i #5 o A 5048
S A & v DT R AT IR, PR O S T 1 R A A T
FSCHRCLT ]2 00 v I o 880 A L 22T A SRt i O
A% i — it P4 AN T 22 9 U b I BT S B FPGA
L5 DSP 1y [a] 25 . B i 1% iy i B2 AH X DSP 58 42 i
W1, fff FPGA 8% 1 T & 442 il . DSP % 14 T 14t
A B AR BT AR R

5 B &

X FPGA +DSP S5 44 4b B % 45 £ 5 AF F AL
SIUECE A SRR AR SCHE R T — B DL FPGA AR 1%
W 0 SRIO & &A% Oy k. 1% 07 ¥l i e
FPGA Kb FEES bR AR = 43 1 504 8 201 05 1 01 fiff
FA 3k 5 B8 i SWRITE 35 45 {7 4k 490 5 4% T 4%
20 R] B 8 v SRIO WA 5088 45 1) 1% 4 20 2% 5 38 5
FE DSP b3 3% b 900 S e st B8 A7 Aiff 2 o0 FR
F % 1 DOORBELL R AL 1529 T DSP fE 1%
o AR v ) I ] O AR O S B AR SCCR
3Bl SRIO F 55, FRAIK T BT B 24 . S i 4 i %
AR SCO7 ¥R A 5 8 > FPGA R | 88 Y 4% 1
L5 # R A ik SRIO FSEAY 81 % LA _E ., Al i 2
7B D1 ST Bk BRL B 5 T AL T oK. FESE PR T
F b, Al oE 2 32 v SRIO B 3E TAE SR 8R F £2 08
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Background

In recent years, with the development of digital video
processing application, video processing algorithms are
becoming more and more complex. The complexity of video
processing algorithms put forward higher request to processors.
However, many high performance DSPs do not have video
ports, so FPGA+ DSP hybrid processor structures are
widely used in video processing systems. In this processor
structure, FPGA is used as video port, so we can choose
higher performance DSPs.

Multi-channel and high-definition video have been the
focus in video processing field. The development of digital
video processing applications has made large amounts of data
a new challenge to video processing systems. And it is difficult
for the external memory interface (EMIF), which is widely
used in most video processing systems, to transmit such
large amounts of data. High speed serial interface SRIO as an
important branch of RapidlO, providing the interconnection
between heterogeneous processors another possibility. Espe-
cially, the integration of SRIO interface in many embedded
processors, such as DSP and FPGA, to promote the develop-
ment of the SRIO application. Although SRIO has several

transmission rates such as 1. 25Gbps, 2. 5Gbps, 3. 125Gbps,

embedded system design.
DUAN Mi-Yi, born in 1953, Ph.D., professor. His
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processing technology, information fusion technology etc.

etc, but these are theoretical value which can be affected by
inefficient transmission.

This work aimed at video data format, FPGA -+ DSP
video processing system. We proposed a high-efficiency data
transmission method between FPGA and DSP processors
based on SRIO interface. In this paper we made FPGA as a
core unit of transmission and DSP as for processing. Specially.,
we reorganized the video transmission sequence after separating
the three components of video data and applied a lightweight
SRIO streaming write transaction (SWRITE) which has
minimal header overhead to increase data throughput. To
reduce the DSP transmission time, the video data were directly
stored in the predefined DSP storage unit and a simple
DOORBELL transaction was used as a notification message.
The experimental results show that our method can save lots
of FPGA resources and at the same time the transmission
rate can achieve 81% of the SRIO theoretical value, which
overcomes most of existing methods. Our work is supported
by the

(No. 61272347), which aims to improve the performance of

National Natural Science Foundation of China

video processing system and the National Science Fund for

Distinguished Young Scholars (No. 61125206).



